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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a new rhodamine- based compound which is a 
fluorescent dye capable of converting blue light to red light at a high conversion efficiency by 
the combination of a source of luminescence such as an organic electroluminescence(EL) 
element with other fluorescent dye, to provide a color- changing film having a high color 
conversion efficiency and excellent in resistance to both of UV and heat, and to provide an 
organic EL element capable of emitting red light at a high efficiency. 
SOLUTION: The dye is made of the new rhodamine-based compound having at least one 
cycloakylalkane group as a group of steric hindrance. This color- conversion film is made of a 
resin in which a rhodamine-based dye is dispersed. At least one layer of organic compound 
layers of the organic EL element contains the rhodamine-based dye. 
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0, 9 8 9«f, 03? 3, 5 4 2, 5 4 4^ 



//V 



40 



50 



2>BS 4 5 - 5 5 5 ^35 1 - 1 0 9 8 3^ 

^flSU 43MIBS5 1-93 2 2 4^8, 05 5-1 7 1 

0 5 %{&n. ^5 6-4 1 4 8 ?f<&n, 0 5 5 - 1 0 8 
6 6 7 "j^M, 13155-156953 ^$B, 0 5 6 - 

3 6 6 5 6f^#i) , t°ySVymmftte£TfK° 
ySu^mmft (*H#fF^3, 1 8 0, 7 2 9«!8« 

^4, 2 7 8, 7 4 6#flit, *JfflWB 5 5 - 8 
8 0 6 4 05 5-8 8 0 6 5 0 4 9- 

1 0 55 3 7f^f, ^5 5-5 1 0 86^8, 0 5 
6-8 0 0 5 1 ^$B, 05 6-8 8 1 4 1 0 
57-45545 054-1 12637^ 
«U ^55~745 46^Sf#I) . y^~U>i/ 

T*ymm& (*n#rFm3, eis, 4 0 4tw 

«M*BB5 1-10 10 5#&?B, 04 6-3 7 1 2 
047-25336 ^$B, #fflBg 5 4-53 

4 3 5 054-1 10536 *§-&$B, 0 5 4- 

11992 5^atf#sa) , r y -^t s 

(*SWrF®3, 5 6 7, 4 5 O#9H0*. 0^3, 1 
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25 



26 



8 0, 7 0 3Mtt (3^3, 2 4 0, 5 9 7 

• ,13*3, 6 5 8, 5 2 0.tflat»'BI*4 l 23 



2, 103»|, f^4, 1 7 5, 9 6 1 

[335 4, 0 1 2, 3 7 #^Bg4 9- 3 

5 7 0 2 (339-27577 #P^Bg 5 
5- 1 4 4 2 5 0 (35 6- 1 1 9 1 3 2 ^ 

(356-22437 1,11 
0, 5 1 8-^W*W**f#JH) , T^/B^^n^K^ 

6 (*B1#f^3, 5 2 6, 5 0 1 #nflft«#flS) , 
^^■^✓-^K***: (*BftfF^3, 2 5 7, 2 0 3^- 10 

(#BBflS5 6-4 6 2 3 4^«^#H8) , V J 
>mWfr (EffiIBB 5 4- 1 1 0 8 3 7 , 
tK7/>» (*S#rF^3, 7 1 7, 4 6 2tB 
4*BHBS 5 4- 5 9 1 4 3 13 5 5 - 5 2 0 

6 3^a,.|35 5-5 2 0 6 4^« 1 [3 5 5 - 4 6 

7 6 0 [1355-85495 H57-1 

1 3 5 0 (357-148749 

2- 311591 4§-&«^#«0 % 

OftBBHg 61-210363 ^316 1 - 2 2 8 20 

4 5 1 (361-14642 ^$B, (361-7 

2 2 5 5 [362-47646 13 6 2 - 

3 6 6 7 4 (5162-10652 ^&fg, (3 6 2 

- 3 0 2 5 5 P6 0-9 3 4 5 5 ^$8, 13 6 
0-9 4 4 6 2 1360-174749 

|^6 0- 1 7 5 0 5 2^«f#ffi) , v^vR^f*: 
(*H1#rFm4, 9 5 0, 9 5 0tnMf) , #y$/? 

2-2 0 4 9 9 6^«) , r^yvai* 

££fr «*ffl¥2-2 8 2 2 6 3H v *) , «FlB¥l- 

2 1 1 3 9 9-§-^«^B8^StLT^S*«ttia^^-y 30 

[0 0 4 4] IE?iaAJI©W»i LTtt±faa>k<£>SH» 
ffltiitms^ ^>7^yyft^ (ftfflfl8 6 

3- 2 9 5 6 9 6 5fM?Cl^t,^)) , ^@Ktg 

31 4, 12 7, 4 1 «fMBS5 3-2 7 0 3 

3 (354-58445 JBkSL (35 4- 1 4 9 
6 3 4 ^r'Am, (354-64299 ^&$B, (35 5-7 

9 4 5 0^8, 13 5 5-1 44 2 5 0%^, (3 5 6 40 

- 1 1 9 1 3 2 %<&n, 1361-295558 -g-4*#L 
(361-98353 1363-295695^ 

£tfW£LU\, *S«prF^5, 0 6 1, 5 6 9#- 

5, ^Jxtf4, 4' -If* (N— (1-^y^/W — N 
-7xn^7^) tr^-^ (WTNPDtllSEi- 
5) , *fc#^¥4-3 0 8 6 8 S^m^K^tlX 

h^(-ig^$ttfc4 f 4' , 4" -hy^ (N— (3- 50 



(«TMTDATAtlSIB-rs) 
[0 0 4 5] ifc, ^ptS^tfMt LT«LfcflfJifca># 

fi^fyr^^wi pi-si, pi- 

S i C»Ojfc»fc^*tiE7L^Ji©*m4 LTffifflt 
if{i5nm~5/imt'fc5 3 ^ (DiETLftASfi, 

±a Lfc fc tt-«a±*» & 4 6 -« -c*js 

$ tir fc <t v * L , 4 fc HiWfSIE7L&Al tt»J«wft^ 
Wa»&ftSjEft&AJf Lfc tOTfcot fcJz^o 

ASrffiit • SB(-1"SJiT*fcor, 10' 10 S/cmJL^ 
P^¥8- 1 9 3 19 l-g-^a^BI*LTfcS^Ty-/U 

[0046] «T-aAS : m^aAifi, ^t^S-^S 
fctt*a*Jifi, rwa^aAH^^-ew^estwf* 

ZttntLXlZ, 8-t Kn^y y y*fcfi*0>R 

«^ eai j» «* rf ?> n 5 . 

[0 0 4 7] 

[fki s] 



Ar 3 ^^At 4 --i o VAr 5 



[0 04 8] KtAr 1 , Ar 2 , Ar 3 , Ar 5 , 
Ar 6 , Ar 8 lt *ix^ixB«$fcttJiB*^T y - 

oTV^Tt J:V\ 4fc, Ar 4 , Ar 7 % Ar 8 fit, ft 
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27 

7yh7^S, ^yu^/ulS, t-i^nyi/jfij&s^tf p,ix 



1HJ 



28 

LtttS*»l-l OW7/^/Hi, Oco 

mit&WKO ftftffl fc L T tt Tffi W t> ^ «: * Jf 5 r t si s 

[0 0 4 9] 
[ftl 9] 




CKKk><>0{>0 



[0 0 5 0] m^£AJlf:±J:$Lfc{t£#j£, WitfJI 

Ml45nm~5^mt$)5. iroi^ftAili. _Li£ 
X i, X. ^ U 4 fcttmilEmT-aAS i: liS'J«tf>{fc£^ 
[00 5 1) B6«:B«t LTI±tt*H«0/h$VM4 so 

-#y -r^v^A, y^^, t 

if bus. rwptUfi, rft&rom«fe«£8MH>*''« 

Onm-lura, Ml-li 5 0 ~ 2 0 0 n m#£f£ U \ 
[00 5 2] %®E L%?<DftmW : «±. Lfc# 

m. fci^/sfciim^aAS^jfMt^ ^bi^itffi^ 

ffi/E?L&AJf/S§3fc«/«?&A«/l«1i*J«fcl3:{t so 



0-20 0 nmW«SiCOJiJ?(C7iSJ; ptMLtffi 

«£Llc< v^OjKa^K^jSfctteK «fc »JMt5 r t 
fciOSfcatf, -«fcIMHRa*5 0~4 5 Ot^ X 



lO^torr^IfiigO. 0 1~5 0 



nm/£J\ Strait- 5 0~3 0 0t\ SIJf5nm~5 
[0 0 5 3] iE?L&Wl±K:*#Jf SrKttSa* 

^••^!)^ xfyn-^s, *txl-S|©M 

A» t C ± 5 ft*ft«H©1'3»>f>a*?1-5 w t *T-§ 
[0 0 5 4] rro£3fc«±i;:«^&AJf 



29 

tlcj:oT*^rS*5^i:*«TSr5. 

LT5-40 V(0«ES:H3jDrS 1 5S*^«fl!|-e 
v\ 20 

[0 0 5 5] 

1 (R h - 1 0 1 fflgt#tf>£ESt) 
3- [N-v^ P^^rv-^^^-N-^^yV] T^y 
y^J-fr (2fiftlR5) , ttfcXft (0. 7 6fiftgP) 
> (0. 7fi«B) «rr*>Jiilcjg£U 

1 7 0t:T5l*IB«#Lfco *a*Tf»»ft, RJ^S-a 

y-yw (7 0Sftgp) j^W^-fritia, 30 
MBLI**fe©H**f*fc. r©H*«rh^^ (3 0 
S*A) , 7K (5 0fift§15) , 4 8%%y^ (5* 

*s» ta^u 8o , c-e3i*naM*Lfc. sa*-e» 

^CTftSL, *^*6oaWt*1llRh-10 1t 

1. sfig 0R*3 8%)#fc o * 

h^) =5 5 1 (m/z) (M* -99)T*fcofc„ *?T 
^IBKSXW^W***:* 1 t-^i"o SfcRh-101© 40 
NMR^^ hyi^HI 1 
[0 0 5 6] ^J5jc09 2—1 0 (Rh-102-Rh-l 
1 0) 

^MlCjo^T, 3- [N-i/^P^vvl^^vW- 

n-^^/p] r ^y y^j—^<o{\t>^\^ gi^t 

£g 1 (C^i- 0 

[0 0 5 7] ^j*fi»J 11 (R h - 1 1 1 tfyVstfV&C 
1 O4 M(D<&tfZ) 50 



I M2 0 0 1 - 1 6 4 2 4 5 

30 

3- [n-v"? 3-v/yuy ^vu-N-y fvu] r^y 
:7^y-/u (2fifigR) &t>'M/K^^/u^ (1. 5gS 

tt) *mtm§ ( 1 fififffi) t»£U 15 0-160 

*y-yu (8 5fiS) {zmfaZ^M. if$£HffiL 
fflf*fewH#S:#fc. rwH*«rh^3iy (4 011 
») , * (7 0Sft^) , 4 8%fffiy-y (7fift 

una y * y -y> fc 6 0 %j&&msk^m 7 a*^ 

xtl 2P*RUt*tfc„ KJe«£*«riM8U zkl 5 0 

^Rh-lll4it*fi^i# (1. 7 5fiftg|5, ifc 

fiMS = 5 5 2 (m/z) (M*-99)-C*>ofc 0 ^<£>l& 
*fttf#Wtt*Sr*2fc«-t\. ifcRh-1 1 1C0NM 
h/^l2C^f 0 
[00 58]^«12-19 (Rh-112-Rh- 
1 1 9) 

l^Js^T, 3- [N-v^ p^vvi'y fvv 

-N-y^] 7 s y 7=.;-/u<oftt>v\z % m 2 
LfcN-B*. N-lj|r^7xy^fflv^M 

[0 0 5 9] £/&0iJ 20 (R h - 1 2 0 tf/l'tfySfcx 
XtvI'C 1 O4 &?>£/£) 

3- [n-v^ n^^^y fvi'-N-y f-/^] r^y 
7^;~>v (2SSSP) Xtf**7K:7*/v* (1. 5fi* 
») SrJfi{k3E«B (■ 1 fiftSB) ^^t, 15 0-160 

^y-/i- (8 5ft«) ffi^^^«L 
fflF*fe<oH#*r#fco r^@f^^h^> (4 0fi 
gP) , yk (7 01195) , 4 8%^tty-^ (7S* 

«») ts-^u 8 0 < c-c2NFiw»»Lfc o aa*-e»ai 

TXS-Ji' (5. 5fii;&) ^g«L, *£{b**^^«r 

1 4 5^20 ^BaftLfc. 2H*ns^iK. ^silt 

*i#fc 0 #6>jifcaD-^5 V3L^xyW^3 4a*g|5^ 
^^y-^t6 0%ia*t*»**JK (7li» SrJPx. 
T12«fflf: 0 RJ6S^»Sr»«L, 7K15 0M 
ia«Tl/: 0 4*LfcitlSS:»QE«i8-ejiS'JL. i/ 

ftRh-120 (1. 4^^695, IR*3 8%) 8r#fc c 
R*#*f #WcflliMS= 7 2 0 (m/ 
z) (M + -99)T*feofc 0 *WiR*XW»#ftt*«:*2 
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32 



[0 0 6 0] 21-32 (Rh-121-Rh- 

13 2) 

OiC&^T, 3- [iSf-v^D^vvl^fvU 

-N-^fvi/] r ^ /y*;— jis<n{Xt><o\z., ^3^ 

[0 0 6 1 ] £/&#J3 3 (Rh-133 
^tvuC 1 



i-Fx*/-^ (5. 5fifi^) kshu auk** 

4 5t:-C2 O^WIiiftLfco 2B*[ffl«MM*. ft 
iflLTl 5 OfiflaS(D^PD^/u^T*KlC^#JSr* 

Rh-13 3 (2. lSftSB, 1R$4 2%) Srftfc. K 
4#*T<0fe*, i#bftfcffftflMS==9 9 7 (m/z) 
(M + -99)-C*>ofc 0 Z<D&mRT$ftffi&-%Zm4tZff; 
10 1" 0 

[0 0 6 2] 

imi) 

m i 





suit** 








ft* - 
% 


m/* (M+ -99) 


1 


Rh-101 




2.0 


1.8 


72 


551 


2 


Rh-102 




2.1 


1.6 


61 


579 


3 


Rh-103 




2.4 


1J 


55 


635 


4 


Rh-104 


3-{N t^D'VK'Jt'Jt?*' -N-n-<vH>*|- 


2.6 


1.8 


57 


691 


5. 


RK-105 




23 


1j9 


43 


969 


6 


Rh-106 


ts^xz-jw 


2j0 


1.6 


58 


607 


7 


Rh-107 




2.3 


1.7 


54 


691 


8 


Rh-108 


7Sy?xy~;u 


16- 


15 


44 


747 


9 


Rh-109 


75/7xy-;u 


18 


^S 


41 


803 


10 


Rh-110 


/I/ 


2J9 


1.6 


42 


m 



[0 0 6 3] 



[*2] 



40 



50 



(18) ?SB82 0 0 1 - 1 6 4 2 4 5 

33 34 



* 2 







N-s&N-aftTS^x/-* 


7=y7x 




% 


m/z (M*-99) 


11 


Rh-111 


3-CN — v£d/\+wi*^if;u -n-^^jH - 




1A 


61 


552 


12 


Rh-112 


3-{N S^DMrS/JW/l, -N-X^U}- 

TS/Txy-fc 


i£ 


1.S 


• 43 


580 


13 


Rh-113 


3-[N t/^P'V+vA^A, -N-n-?^)- 

T^x/-* 


H 


1J8 


54 


636 


14 


Rh-114 




13 


1.7 


47 


692 


15 


Rh-V15 




2.4 


1.8 " 


43 


716 


IS 


Rh^l16 


3- {N-.(3->^p^#i/;^aeiu)-N-^^jwi - 

T5/Px/-iU 


2.0 


1.4 


43 


608 


17 


Rh-117 


3-lN-(3-*>?p^>;v?pe;iO-N-x^;u} - 
75/7X/-/U 


11 


1.8 


54 


636 


18 


Rh-118 


3- {N-(3-^P^^v;V^oe/U)-N-n-^+V^J - 

7£/?xy-;u 


16 


1.9 


49 


748 


19 


Rh-119 


3- [N, N- t^(3->^P^>^Ptr^)J75/7x/-;i 


19 


IS 


.45 


829 


20 


Rh-120 


3-{N */*PA^>jM*jU -N-^JM - 

7£y^x>-;u 




1.40 


38 


720 



[0 0 6 4] [H3] 



a 3 









It* 






m/z 


21 


Rh-121 


3-tN^r— 5^n^*>f^ -N-X*/U- 

ts^xz-ji, 


1.9 


MO 


39 • 


748 


22 


Rh-122 


3-{N WB^&/fr*TA> -N-n-^Pfcf;uj- 

75y7xy-ju 


2J0 


144 


36 


776 


23 


Rh-123 


Tsy7xy-;u 


11 


1.45 


35 


804 


24 


Rh-1*4 


3-(N S^7P^4ri/;W;U -N-n-^4*>;U) - 

rs/?xy-/u 


13 


1.70 


39 


860 


25 • 


Rh-125 


3- [N i^P>s4vJU/^U -N-n-tWyiH- 

r^7x>~ju 


35 


150 


44 


1138 


26 


Rh-126 


3-N, N-tfXC ^Pa^|M*A07S/7x/-* 


2.4 


1.40 


31 


864 


27 


Rh-127 


• 3-(N-(3->^P^#?/^^Pfcf^5-N-y^H- 


10 


1.40 


35 


776 


28 


Rh-128 


7sy^xy-;u ' 


11 


1.30 


32 


804 


29 


Rh-129 


3-lN-(3-v^P«N^5>;U^Ptf JlO-N-n-7*;U) - 
7S/7x/-jl< 


13 


1.40 


32 


860 


30 


Rh-130 


3- {hh(3-X7a^i/^De;U)-N-n-^vJH - 

7a/7xy-/u 


16 


130 


39 


916 



[0 0 6 5] 



n§4] 



50 



35 
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36 





fc? 0 J 1 L C3 T>7 




MS* 


us? 


4?¥ 
% 


m/z (M+-99) 


31 


Rh-131 




2.8 


2.10 


43 


972 


32 


Rh-132 




2.9 


2.00 


40 


997 


33 


Rh-133 


Mn. N-ex(3->^a^^>^Ptf^)]75y^xy- 


2.9 


2.10 


42 


997 
p/z OT-35) 



[0 0 6 6] £%eq i (fe3E«K^f^S! £ Sffi) 

*<Wimr% >®m (s/vp-f tttB) i. o 

g , T ^ y A^JS3t«tflg (V 2 5 9 P A : rr0fA : fL^tt 
ffi!) 4. 0g x ^pt'L/v^y^-yiz-i-^ey^f/u 

* fyn — ^-£fflV^T 7 0 0 r pm(DlH]^3SST*2 0 
W7^K#7^ (2. 5cmX5cm) SrlHlg^^ 

/ftt, *Efi£!t (DEKTAK3 0 3 0) £ffl^Til] 

feS (C I EfeftjffiSI) £fegff (5 y/i/^Kc S 1 0 
0) £ffl^TiPJj£Lfc 0 

[0 0 6 7] -t LT\ r^MWMt«EL$fM 

fe**5»«P (%) = (E1/E0) X 1 00 

(DjWS (nit) EOttfe^lftRSrSia^* 
fcVM$<&3ia3fc<E>JW£ (nit) Sr^-To )-t<0*S*, 
Rff, 2 4. In mT*£»&©fftftt2 lnit^* 
^¥5 2% Mil (0. 6 5 9, 0. 3 3 0) t'* 



20 



30 



i t, (0. 5 8 6, 0. 4 0 5) "C*>5 fcW&JHl^ 

[0 0 6 8] ^«^J 2-38 <£S*R<Df£»iffffi) 
t*5V^T, Rh-lOlWftbDlCRh-lO 
2~Rh - 1 3 8«rfflV^fcr t«*H4W«fcUTfea£lft 

[oo69] ttiKM i (&%&m<Dim t mm) 

**« 1 fcfcl^T, Rh-lOl^bDIiP-^^y 
Bb a s e (T/WKU yf|:CAS No. 509-34-2) £ 

[0 0 7 0] tfcttfl 2 (fe£*R<Df£«fc3«> 

HJSfilii-te^T, Rh-ioi^»)(co^>y 

B (BASFl: BASONYL RED5 6 0) 

[0 0 7 1] 
[^5] 



40 



50 



(20) *f$f$ 2 0 0 1 -16 4 2 4 5 

37 38 

S 5 



















■ - — 










A max «££ 


A max % 






sm 












nm 


nm 






U . 


v \ 
Y ; 


M m 


nm 






Rh-101 


549 


173 

l./u 


R7rt 


166 


52 


(0. 659 


, 0. 330 ) 


24.1 


594 


132 




Rh-102 


552 


CHI 


0 (£> 


242 


44 


(0.668 


,0.319 ) 


25.1 


595 


132 


§SJfc#|3 


Rh-103 


555 




57ft 


262 


39 


(0. 674 


,0.313 ) 


24.9 


596 


111 




Rh-104 


555 


212 


574 


209 


45 


(0. 669 


,0.319 ) 


28.7 


597 


126 




Rh-105 


558 


• 289 


579 


268 


38 


(0. 675 


,0.311 ) 


29.8 


594 


107 




Rh-106 




■ 208 


568- 


192 


48 


(0. 658 


. 0. 331 ) 


25.2 


594 


125 


5*86017 


Rh-107 


.554 


253 


574 


249 


36- 


(0. 669 


.0.316 ) 


26.2 


595 


1 oo 




Rh-108 


555 


278 


574 


273 


42 


(ft. 673 


,0.316 ) 


25.5 


597 


132 






555 


310 


574 




43 


(0. 671 


,0.315 ) 


30.9 


594 


125 


£i£fllio 


Rh-110 


554- 


286 


573 


283 


43 


(0. 670 


,0.318 ) 


26.5 


595 


149 


swan 


Rh-111 


550 


92 


573 


92 


56 


(0. 646 


,0.346 ) 


28.7 


589 


107 




RK-112 


553 


176 


573 


175 


44 


(0. 661 


, 0. 326 ) 


25.8 


594 


100 


semi 13 


Rh-113 


559 


213 


578 


195 


38 


(0. 671 


,0.316 ) 


25.7 


597 


108 




Rh-114 


564 


m 


582 


158 


47 


(0. 663 


,0.319 ) 


24.9. 


596 


137 




Rh-115 


559 


123 


579 


113 


\ 41 


(0. 669 


,0.320. ) 


20.8 


595 


97 




Rh-116 


553 


107 


572 


106 


52 


(0. 655 


, 0. 336 > 


30.5 


589 


117 




Rh-117 


559 


94 


577 


83 


65 


(0.637 


.0.352 ) 


21.7 


558 


115 


Stliffl 18 


Rh-113 


560 


268 


579 


239 


42 


(0. 672 

* 


, 0. 312 ) 


267 


597 


130 



[00 7 2] 



* 6 



[*6] 



*l£$23 
*4fi«925 

mmw28 
mmmao 

SS«5#131 

Hffi«33 
3fc&^34 

*««36 
Hi£W3 7 

MM a e 



A max 



A max 



Rh-119 
Rh-120 
Rh-121 
Rh-122 
Rh-123 
Rh-124 
Rh-125 
Rh-126 
Rh-t27 
Rh-128 
Rh-129 
Rh-130 
Rh-131 
Rh-132 
Rh-133 
Rh-134 
Rh-135 
Rh-136 
Rh-137 
Rh-138 



Rh B base 
RhB 



561 

662 

564 

587 

569 

568 

569 

571 

561 

564 

567 

566 

566 

567 

567 

565 

560 

568 

566- 

550 



.181 
178 
284 
262 
285 
332 
236 
163 
251 
270 
292 
262 
224 
234 
191 

26a 

284 
265 
98 



579 
580 
582 
584 
587 
588 
588 
591 
579 
581 
584 
585 
584 
585 
586 
580 
579 
580 
586 
579 



76 
151 
.136 
170 
149 
160 
182 
112 
141 
188 
174 
185 
163 
141 
146 
1.53 
239 
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